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A content sharing system includes a plurality of client sta-
tions, each including a content acquiring unit, and one or
more content management servers that manage a plurality of
content items. The content management server includes a
storage unit that stores meta data of the content items, a tree
structure generating unit that generates a tree structure
including a plurality of containers arranged in hierarchical
levels, each container having an identifier representing a type
of content assigned thereto, a content allocating unit that
allocates the content items to the containers on the basis of the
meta data and the identifiers, and a content presenting unit
that presents the tree structure having the content items allo-
cated thereto to the client station. The content acquiring unit

(21) Appl. No.: 11/877,872 .
acquires the tree structure from the content management
server and acquires the one or more content items from the
(22) Filed: Oct. 24,2007 content management server using the acquired tree structure.
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CONTENT SHARING SYSTEM, CONTENT
MANAGEMENT SERVER, CLIENT STATION,
METHOD FOR MANAGING CONTENT,
METHOD FOR ACQUIRING CONTENT, AND
PROGRAM

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present invention contains subject matter
related to Japanese Patent Application JP 2006-290800 filed
in the Japanese Patent Office on Oct. 26, 2006, the entire
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a content sharing
system, a content management server, a client station, a
method for managing content, a method for acquiring con-
tent, and a program.

[0004] 2. Description of the Related Art

[0005] Recently, with the widespread use of data commu-
nication networks, consumer electronics products, comput-
ers, and other peripherals are typically connected to a
network so as to communicate with each other. That is,
networks known as home networks have come into wide-
spread use. A home network enables communications
between the apparatuses via the network so that the data
processing functions of the apparatuses can be shared and
content can be transmitted and received between the appa-
ratuses. Thus, a home network can provide users with
convenience and comfort. Accordingly, the use of home
networks is expected to become increasingly more wide-
spread in the future.

[0006] In particular, in order to increase convenience of
content management, these apparatuses share content. To
share content, when the apparatuses transmit and receive the
content, an identifier (ID) is assigned to the content in order
to uniquely identify from all the contents to be shared. The
identifier remains unchanged after the content is transmitted
to a different apparatus (refer to, for example, Japanese
Unexamined Patent Application Publication No. 2004-
234158).

SUMMARY OF THE INVENTION

[0007] However, in the management method described in
Japanese Unexamined Patent Application Publication No.
2004-234158, an apparatus (hereinafter referred to as a
“server”) that manages the content does not manage the
locations of the content systematically. Accordingly, when
an apparatus (hereinafter referred to as a “client station™)
searches for desired content, the client station needs to
search the entirety of a data structure inside the server.
Therefore, the efficiency of searching for desired content is
undesirably low.

[0008] Accordingly, the present invention provides a
novel and improved content sharing system, a content man-
agement server, a client station, a method for managing
content, a method for acquiring content, and a program that
allow a client station to efficiently acquire desired content
and the attribute information about the content.

[0009] According to an embodiment of the present inven-
tion, a content sharing system including a plurality of client
stations, each including a content acquiring unit, and one or
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more content management servers that manage a plurality of
content items is provided. The client stations share the
plurality of content items. The content management server
includes a storage unit configured to store meta data of the
content items, a tree structure generating unit configured to
generate a tree structure including a plurality of containers
arranged in hierarchical levels, each container having an
identifier representing a type of content assigned thereto, a
content allocating unit configured to allocate the content
items to the containers on the basis of the meta data and the
identifier, and a content presenting unit configured to present
the tree structure having the content items allocated thereto
to the client station. The content acquiring unit acquires the
tree structure from the content management server and
acquires the one or more content items from the content
management server on the basis of the acquired tree struc-
ture.

[0010] In such a configuration, the storage unit of the
content management server stores meta data of the content
items. The tree structure generating unit of the content
management server generates a tree structure including a
plurality of containers arranged in hierarchical levels, each
container having an identifier representing a type of content
assigned thereto. The content allocating unit of the content
management server allocates the content items to the con-
tainers on the basis of the meta data and the identifier. The
content presenting unit of the content management server
presents the tree structure having the content items allocated
thereto to the client station. The content acquiring unit of the
client station acquires the tree structure from the content
management server and acquires the one or more content
items from the content management server on the basis of
the acquired tree structure. By connecting the content man-
agement server and the client station with each other, the
content can be shared. Thus, the client station can efficiently
acquire content from among the content managed by the
content management server.

[0011] According to another embodiment of the present
invention, a content management server is provided that
manages a plurality of content items and provides meta data
of the content items to a client station in response to a
request from the client station. The content management
server includes a storage unit configured to store the meta
data, a tree structure generating unit configured to generate
a tree structure including a plurality of containers arranged
in hierarchical levels, each container having an identifier
representing a type of content assigned thereto, a content
allocating unit configured to allocate the content items to the
containers on the basis of the meta data and the identifier,
and a content presenting unit configured to present the tree
structure having the content items allocated thereto to the
client station.

[0012] In such a configuration, the storage unit stores the
meta data of the content items. The tree structure generating
unit generates a tree structure including a plurality of
containers arranged in hierarchical levels, each container
having an identifier representing a type of content assigned
thereto. The content allocating unit allocates the content
items to the containers on the basis of the meta data and the
identifier. The content presenting unit presents the tree
structure having the content items allocated thereto to the
client station. By assigning the identifiers to the containers
contained in the tree structure, the content management
server can systematically manage the content items.
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[0013] The above-described identifier can be an identifier
that is assigned to a container of interest in order to indicate
the type of containers or the type of content disposed in the
levels lower than that of the container of interest. In such a
configuration, the identifier assigned to a container repre-
sents the category of containers or the type of content
disposed in the levels lower than that of the container of
interest. By assigning the identifiers to the containers con-
tained in the tree structure in such a manner, the content
management server can systematically manage the content
items.

[0014] The content allocating unit can allocate one of the
content items to a plurality of containers contained in the
tree structure on the basis of the identifier. In such a
configuration, if a plurality of possible containers to be
allocated, the content allocating unit allocates one of the
content items to all the possible containers in which the
content is disposed. By allocating the content to the con-
tainers in such a manner, the content allocating unit can
efficiently allocate the content to the tree structure.

[0015] The meta data can include attribute information
about the content item and location information about the
content item.

[0016] The content management server can further include
a content acquiring unit configured to acquire a new content
item from outside the content management server. In such a
configuration, the content acquiring unit acquires a new
content item from outside the content management server.
By including the content acquiring unit, the content man-
agement server can acquire content by itself and manage the
content.

[0017] The number of levels of the tree structure can be
less than or equal to 10. In such a configuration, the
maximum level of the tree structure is 10. By limiting the
number of levels of the tree structure to 10, the client station
accessing the content management server can efficiently
acquire the content.

[0018] The levels of the tree structure can include levels in
which only the containers are disposed and levels in which
both the containers and the content items are disposed. In
such a structure, the tree structure contains levels in which
only the containers are disposed and levels in which both the
containers and the content items are disposed. By defining
the level in which the containers and the content items can
be disposed, any content can be disposed in the level in
which only content is originally disposed.

[0019] An identifier used for grouping the content items
on the basis of the type of content item can be assigned to
a container included in a second level of the tree structure.
In such a structure, a container having an identifier based on
the type of content is disposed in the second level of the tree
structure.

[0020] An identifier used for grouping the content items
on the basis of the attribute information about the content
item contained in the meta data can be assigned to a
container included in a third level of the tree structure. In
such a structure, a container having an identifier based on the
attribute information contained in the meta data of the
content item is disposed in the third level of the tree
structure.

[0021] According to still another embodiment of the
present invention, a client station communicatable with a
content management server is provided. The client station
includes a content acquiring unit configured to request the
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content management server to present a tree structure gen-
erated by the content management server. The tree structure
includes a plurality of containers arranged in hierarchical
levels, each container having an identifier indicating the type
of content item. The content acquiring unit acquires the tree
structure so as to acquire one of the content items on the
basis of the acquired tree structure.

[0022] In such a configuration, the content acquiring unit
requests the content management server to present a tree
structure generated by the content management server and
including a plurality of containers arranged in hierarchical
levels, each container having an identifier indicating the type
of content item. The content acquiring unit acquires the tree
structure so as to acquire one of the content items on the
basis of the acquired tree structure. Since the client station
acquires the content using the systematically generated tree
structure, the client station can efficiently acquire the con-
tent.

[0023] The content acquiring unit can search the tree
structure using the identifiers assigned to the containers so as
to acquire the meta data of the one of the content items and
acquire the one of the content items. In such a configuration,
since the client station searches the tree structure using the
identifiers assigned to the containers, the client station need
not search the entirety of the tree structure. Accordingly, the
client station can efficiently search for the one of the content
items.

[0024] The content acquiring unit can generate a content
list of the content items managed by the content manage-
ment server on the basis of the meta data acquired from the
content management server.

[0025] The client station can further include a content
executing unit configured to execute the content item
acquired by the content acquiring unit.

[0026] According to yet still another embodiment of the
present invention, a method for managing a plurality of
content items is provided. The method includes the steps of
generating a tree structure including a plurality of containers
arranged in hierarchical levels, where each container has an
identifier representing a type of content assigned thereto,
allocating the content items to the containers on the basis of
the meta data of the content items and the identifiers, and
presenting the tree structure having the content items allo-
cated thereto to a client station in response to a request from
the client station.

[0027] In such a method, a tree structure including a
plurality of containers arranged in hierarchical levels is
generated in the generating step, where each container has
an identifier representing a type of content assigned thereto.
The content items are allocated to the containers on the basis
of the meta data and the identifier in the allocating step. The
tree structure having the content items allocated thereto is
presented to the client station in the presenting step.
[0028] According to yet still another embodiment of the
present invention, a method for acquiring content from a
content management server through communication with
the content management server is provided. The method
includes the steps of requesting the content management
server to present a tree structure generated by the content
management server, where the tree structure includes a
plurality of containers arranged in hierarchical levels, each
container having an identifier indicating the type of content
item, so as to acquire the tree structure and acquiring one of
the content items on the basis of the acquired tree structure.
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[0029] In such a method, a tree structure generated by the
content management server is requested to the content
management server, where the tree structure includes a
plurality of containers arranged in hierarchical levels, each
container having an identifier indicating the type of content
item, so that the tree structure is acquired in the step of
requesting a tree structure and acquiring the tree structure.
The content item is acquired on the basis of the acquired tree
structure in the step of acquiring content.

[0030] According to yet still another embodiment of the
present invention, a computer-readable program is provided.
The computer-readable program includes program code for
causing a computer to execute the steps of storing meta data
of content, generating a tree structure including a plurality of
containers arranged in hierarchical levels, each container
having an identifier representing a type of content assigned
thereto, allocating the content to the containers on the basis
of the meta data and the identifier, and presenting the tree
structure having the content allocated thereto to a client
station.

[0031] In such a configuration, the computer-readable
program is stored in a storage unit of the computer. The
computer-readable program is read out by a CPU of the
computer and is executed. Thus, the computer-readable
program causes the computer to function as the content
management server. In addition, a computer-readable
recording medium storing the computer-readable program
can be provided. Examples of the recording medium include
a magnetic disk, an optical disk, a magnetooptical disk, and
a flash memory. The computer-readable program may be
distributed via, for example, a network without using the
recording medium.

[0032] According to yet still another embodiment of the
present invention, a computer-readable program includes
program code for causing a computer to execute the steps of
requesting a content management server to present a tree
structure generated by the content management server,
where the tree structure includes a plurality of containers
arranged in hierarchical levels, each container having an
identifier indicating a type of content item, so as to acquire
the tree structure and acquiring one of the content items on
the basis of the acquired tree structure.

[0033] In such a configuration, the computer-readable
program is stored in a storage unit of the computer. The
computer-readable program is read out by a CPU of the
computer and is executed. Thus, the computer-readable
program causes the computer to function as the client
station. In addition, a computer-readable recording medium
storing the computer-readable program can be provided.
Examples of the recording medium include a magnetic disk,
an optical disk, a magnetooptical disk, and a flash memory.
The computer-readable program may be distributed via, for
example, a network without using the recording medium.
[0034] According to the above-described embodiments of
the present invention, when the client station acquires con-
tent or a content list from a content management server, the
client station can efficiently acquire the desired content and
the meta data of the content from the content management
server.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG. 1 is a diagram illustrating a content sharing
system according to an exemplary embodiment of the
present invention;
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[0036] FIG. 2 is a block diagram illustrating an example
hardware configuration of a content management server
according to the exemplary embodiment;

[0037] FIG. 3 is a block diagram of the content manage-
ment server according to the exemplary embodiment;
[0038] FIGS. 4A to 4C are diagrams illustrating meta data
according to the exemplary embodiment;

[0039] FIG. 5 is a block diagram illustrating an example
configuration of a client station according to the exemplary
embodiment;

[0040] FIG. 6 is a diagram illustrating a tree structure
according to the exemplary embodiment;

[0041] FIG. 7 is a diagram illustrating assignment of video
content to containers according to the exemplary embodi-
ment;

[0042] FIG. 8 is a flow chart illustrating an example of
assigning video content to the tree structure according to the
exemplary embodiment;

[0043] FIG. 9 is a diagram illustrating allocation of music
content to containers according to the exemplary embodi-
ment;

[0044] FIG. 10 is a flow chart illustrating an example of
allocating music content to the tree structure according to
the exemplary embodiment;

[0045] FIG. 11 is a diagram illustrating allocation of photo
content to containers according to the exemplary embodi-
ment;

[0046] FIG. 12 is a diagram illustrating an example allo-
cation of the containers according to the exemplary embodi-
ment;

[0047] FIG. 13 is a diagram illustrating a modification of
the tree structure according to the exemplary embodiment;
[0048] FIG. 14 is a diagram illustrating a display of a
video genre list on a client station according to the exem-
plary embodiment;

[0049] FIG. 15 is a diagram illustrating an example of the
display of a video content list on the client station according
to the exemplary embodiment;

[0050] FIG. 16 is a flow chart when the client station
acquires a content list of video content from the content
management server according to the exemplary embodi-
ment;

[0051] FIG. 17 is a diagram illustrating a process sequence
performed by the client station when the client station
acquires the content list of video content from the content
management server according to the exemplary embodi-
ment;

[0052] FIG. 18 is a diagram illustrating the display of a
music album list on the client station; and

[0053] FIG. 19 is a diagram illustrating a process sequence
performed by the client station when the client station
acquires the content list of music albums from the content
management server according to the exemplary embodi-
ment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0054] Exemplary embodiments of the present invention
are described in detail below with reference to the accom-
panying drawings. In the following description and draw-
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ings, similar numbering will be used for similar elements
having similar functions. Thus, description is not repeated.

First Exemplary Embodiment

[0055] A content sharing system according to a first exem-
plary embodiment of the present invention is described in
detail below.

[0056] FIG. 1 illustrates a content sharing system 10
according to the present exemplary embodiment. The con-
tent sharing system 10 includes a communication network
12, a content management server 20, and a plurality of client
stations 30A to 30F. Hereinafter, one of the client stations
30A to 30F is referred to as a “client station 30”.

[0057] The communication network 12 connects the con-
tent management server 20 with the client station 30 bi-
directionally or unidirectionally. Examples of the commu-
nication network 12 includes a public line network, such as
the Internet, a telephone network, a communication satellite
network or a multicast communication network, and a
dedicated line network, such as a wide area network (WAN),
a local area network (LAN), an Internet protocol-virtual
private network (IP-VPN), Ethernet (trade mark), or a
wireless LAN. In addition, the communication network 12
may be wired or wireless.

[0058] The content management server 20 manages con-
tent, such as video content, music content, and photo content
using a tree structure defined by the content management
server 20 in a predetermined format. In addition, in response
to a request from the client station 30 connected to the
content management server 20 via the communication net-
work 12, the content management server 20 provides the
content and meta data of the content managed by the content
management server 20 to the client station 30.

[0059] The client station 30 is connected to the content
management server 20 via the communication network 12.
The client station 30 requests the content management
server 20 to send a list of content or the content managed by
the content management server 20 to the client station 30. In
addition, the client station 30 can execute a variety of
content acquired from the content management server 20.
[0060] Although a computer station 30A, such as a per-
sonal computer (either laptop or desktop), a television
receiver 30B, a DVD/HDD recorder 30C, a cell phone 30D,
a personal digital assistant (PDA) 30E, and a digital camera
30F are shown in the example shown in FIG. 1 as the client
stations 30, the client stations 30 are not limited thereto. For
example, any apparatus that has a communication function
via a network may be the client station 30. Examples of such
apparatuses include home information appliances, such as
home game consoles and digital video cameras, and televi-
sion tuners and decoders. In addition, the client station 30
may be a portable device that a subscriber can carry, such as
a portable game console, a personal handyphone system
(PHS), or a portable audio/video player.

[0061] Furthermore, in the example shown in FIG. 1, the
client station 30 is connected to the content management
server 20 via the communication network 12. However, the
client station 30 may be directly connected to the content
management server 20 without the communication network
12 therebetween.

[0062] Still furthermore, in FIG. 1, only one content
management server 20 is connected to the communication
network 12. However, the present embodiment is not limited
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thereto. A plurality of the content management servers 20
may be connected to the communication network 12.
[0063] An example hardware configuration of the content
management server 20 according to the present exemplary
embodiment is described next with reference to FIG. 2.
[0064] FIG. 2 illustrates an example hardware configura-
tion of the content management server 20 according to the
present embodiment. The content management server 20
includes a central processing unit (CPU) 201, a read only
memory (ROM) 203, a random access memory (RAM) 205,
a host bus 207, a bridge 209, an external bus 211, an
interface 213, an input unit 215, an output unit 217, a storage
unit 219, a drive 221, a connection port 223, and a commu-
nication unit 225.

[0065] The CPU 201 functions as an arithmetic processing
unit and a control unit. The CPU 201 performs overall or
partial control of the content management server 20 in
accordance with a variety of programs stored in the ROM
203, the RAM 205, the storage unit 219, or a removable
recording medium 14. The ROM 203 stores a program and
arithmetic parameters used by the CPU 201. The RAM 205
temporarily stores the program for the CPU 201 and param-
eters varying in accordance with the execution of the pro-
gram. The CPU 201, the ROM 203, the RAM 205, the
storage unit 219 are connected to each other via the host bus
207, which consists of an internal bus, such as a CPU bus.
[0066] The host bus 207 is connected to the external bus
211, such as a peripheral component interconnect/interface
(PCI) bus, via the bridge 209.

[0067] For example, but not limited to, the input unit 215
includes a mouse, a keyboard, a touch panel, a button, a
switch, and a lever operated by a user. In addition, the input
unit 215 may be a remote control using infrared light or
radio waves. Alternatively, the input unit 215 may be an
externally connected apparatus 16 or the client station 30,
such as a cell phone or a PDA, that can control the operation
of the content management server 20. The input unit 215
includes an input control circuit that generates an input
signal on the basis of information input from the user
through the above-described operating member and outputs
the generated input signal to the CPU 201. By operating the
input unit 215, the user of the content management server 20
can input a variety of data to the content management server
20 and instruct the content management server 20 to perform
a variety of operations.

[0068] For example, but not limited to, the output unit 217
includes a display unit, such as a cathode ray tube (CRT)
display unit, a liquid crystal display (LCD) unit, a plasma
display panel (PDP) unit, an electro luminescence (EL)
display unit, or a lamp, an audio output unit, such as a
speaker or a headphone, and a device, such as a printer, a cell
phone, or a facsimile machine, that can visually or acous-
tically provide information to the user. For example, the
output unit 217 outputs playback content data. More spe-
cifically, the display unit displays a variety of information,
such as playback video data, in the form of text or an image.
The audio output unit converts playback audio data to sound
and outputs the sound.

[0069] The storage unit 219 is an example of a data storage
unit of the content management server 20 according to the
present embodiment. For example, the storage unit 219 may
be a magnetic storage unit device, such as a hard disk drive
(HDD), a semiconductor storage device, an optical storage
device, or a magnetooptical storage device. The storage unit
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219 stores a program executed by the CPU 201, a variety of
data, content data, content information and content meta
data required for executing the content, and content data
acquired externally.

[0070] The drive 221 functions as a reader/writer of a
storage medium. The drive 221 is incorporated in the content
management server 20 or is externally attached to the
content management server 20. The drive 221 reads out data
stored on the removable recording medium 14, such as a
magnetic disk, an optical disk, a magnetooptical disk, or a
semiconductor memory, mounted thereon and outputs the
readout data to the RAM 205. In addition, the drive 221 can
write data onto the removable recording medium 14
mounted thereon. Examples of the removable recording
medium 14 include a DVD medium, an HD-DVD medium,
a Blue-ray medium, a CompactFlash (CF) (trademark), a
memory stick, and a secure digital (SD) memory card.
Alternatively, the removable recording medium 14 may be
an integrated circuit (IC) card or an electronic device includ-
ing a contactless IC chip.

[0071] The connection port 223 is a port that allows an
apparatus to be directly connected to the content manage-
ment server 20. Examples of the connection port 223 include
a universal serial bus (USB) port, an IEEE1394 port (e.g., an
i.Link port), a small computer system interface (SCSI) port,
an RS-232C port, and an optical audio terminal. When the
externally connected apparatus 16 is connected to the con-
nection port 223, the content management server 20 can
directly acquire content data from the externally connected
apparatus 16 and provide content data to the externally
connected apparatus 16.

[0072] The communication unit 225 functions as a com-
munication interface including a communication device for
connecting the apparatus to, for example, the communica-
tion network 12. Examples of the communication unit 225
include a communication card for a wired or wireless local
area network (LAN), Bluetooth, and a wireless USB
(WUSB), a router for optical communication, a router for an
asymmetric digital subscriber line, and a modem for a
variety of types of communications. The communication
unit 225 allows content and the information about the
content to be exchanged with the client station 30. In
addition, the communication unit 225 allows content and
meta data of the content to be exchanged with the Internet
or other communication devices. The communication net-
work 12 to which the communication unit 225 is connected
is a wired network or a wireless network. Examples of the
communication network 12 include the Internet, a home
LAN, an infrared communication network, and a satellite
communication network.

[0073] The content management server 20 having the
above-described configuration can acquire content and the
information about the content from a variety of information
sources and transmit the content and the information about
the content to the client station 30 connected to the com-
munication network 12. In addition, the content manage-
ment server 20 can receive information about execution of
the content from the client station 30. Furthermore, the
content management server 20 can acquire content and the
information about the content stored in the client station 30.
Still furthermore, the content management server 20 allows
auser to carry content and the information about the content
stored therein using the removable recording medium 14. As
described above, using the content management server 20
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and the corresponding client station 30, an excellent digital
home network can be achieved.

[0074] Since the hardware configuration of the client
station 30 is similar to that of the content management server
20, description is not repeated.

[0075] So far, an example hardware configuration that can
provide the functions of the content management server 20
and the client station 30 has been described. General-
purpose components may be used for the components of the
configuration. Alternatively, a hardware component dedi-
cated for the components of the configuration may be used.
Accordingly, the hardware configuration can be changed as
needed in accordance with the technological level of the
time. It should be noted that the above-described hardware
configuration is only an example and the present invention
is not limited thereto. In addition, in some use cases, the host
bus 207, the external bus 211, and the interface 213 can be
removed.

[0076] Terms introduced in description of the content
sharing system 10 according to the present embodiment are
briefly described next.

[0077] The term “content” managed by the content man-
agement server 20 refers to image data, such as still images
and moving images, and audio data, such as music, and data
transmitted from a tuner that plays back live streaming data.
These types of content are collectively referred to as “AV
content”.

[0078] The AV content is categorized into three groups:
still image data, moving image data, and music data in
accordance with the data format of AV content. For example,
if the data format of AV content is a JPEG format, the AV
content can be determined to be still image data (photo data).
If the data format of AV content is one of LPCM, AAC,
ATRAC3plus, MP3, and WMA9 formats, the AV content
can be determined to be music data. In addition, if the data
format of AV content is one of MPEG2, MPEG4:2, MPEG4:
10, and WMV9 formats, the AV content can be determined
to be moving image data (video data).

[0079] Hereinafter, a folder containing an AV content
items or a plurality of AV content items is referred to as an
“object”. The term “object” also collectively refers to units
of data processed by the content management server 20. In
addition to a folder containing each of AV content items or
a plurality of AV content items, a variety of types of objects
can be present. For example, the object may be any content
data. Examples of the object include video content including
amoving image or a still image, such as a movie, a television
program, a video program, or a chart, audio content, such as
music, a lecture, or a radio program, game content, docu-
ment content, or software. The video content may include
audio data in addition to image data.

[0080] The minimum unit of data of the AV content is
referred to an “item”. For example, one music data item, one
moving image data item, one still image data item is an
“item”. In the case of live streaming data, one channel
represents one item.

[0081] A superior object of the set of the above-described
items is referred to as a “container”. The set of items can be
defined in a variety of ways. For example, the set of items
is defined in accordance with physical locations of the
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objects in a storage unit, a logical relationship between the
objects, or some category. The container is described in
more detail below.

Content Management Server 20

[0082] An exemplary configuration of the content man-
agement server 20 is described next with reference to FIG.
3. FIG. 3 is a block diagram of the content management
server 20 according to the present embodiment.

[0083] As shown in FIG. 3, the content management
server 20 includes a tree structure generating unit 231, a
content allocating unit 233, a content acquiring unit 235, a
content presenting unit 237, a storage unit 239, and a
communication unit 241.

[0084] The tree structure generating unit 231 generates a
tree structure containing a plurality of containers arranged in
hierarchical levels. Identifiers generated in a predetermined
format are associated with the plurality of containers. The
identifiers form the tree structure. The tree structure gener-
ated by the tree structure generating unit 231 has a “ROOT”
container that forms a first level. Below the first level, a
plurality of containers are arranged. If the number of levels
is greater than 10, a long time is required for the client
station 30 to acquire information located at an end of the tree
structure. Accordingly, the operating efficiency for a user of
the client station 30 decreases. Therefore, it is desirable that
the number of levels in the tree structure is less than or equal
to 10.

[0085] Here, when a branch extends downwardly from a
container to another container, the relatively upper container
is referred to as a “parent container” and the relatively lower
container is referred to as a “child container”. Note that the
concept of a parent container and a child container is
relative. For example, when three containers are vertically
connected with one branch and the uppermost container is
defined as a parent container, the middle container is referred
to as a child container. However, from the viewpoint of the
lowermost container, the lowermost container is a child
container of the middle container. Thus, the middle con-
tainer is referred to as a parent container.

[0086] An identifier is assigned to a container contained in
the tree structure so that the identifier represents that a tree
structure generated by the tree structure generating unit 231
complies with a predetermined format. The identifier serves
as an index that represents that the tree structure generated
by the tree structure generating unit 231 complies with the
predetermined format. A specific example of the identifier is
an identifier that indicates the category of the content. By
referencing the identifier, the client station 30 accessing the
content management server 20 can recognize what container
type and content is allocated to the container having that
identifier and the lower-level containers thereof. Thus, the
client station 30 can acquire the desired content and the meta
data of the content without searching the entirety of the tree
structure.

[0087] As used herein, the term “meta data” refers to data
containing the attribute information indicating what is con-
tained in the content and the location information that
indicates the location of the content. Examples of the
attribute information indicating what is contained in the
content include the resource information, the title, the name
of the artist, the copyright information of the content.
Examples of the location information that indicates the
location of the content include an ID used for managing the
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content and a uniform resource identifier (URI) of the
content. The meta data is described in more detail below.
[0088] The above-described identifier may be an identifier
that is assigned to a container of interest in order to indicate
the category of containers or the type of content disposed in
the levels lower than that of the container of interest. Thus,
it is assured that child containers and grandchild containers
having the container of interest as a parent container are
containers of the category of the parent container or include
content of the category of the parent container. As used
herein, examples of the category include the types of content
(representation media), such as video content, music con-
tent, and photo content, or the types of the attribute infor-
mation of content, such as a genre, an artist, and an album.
[0089] Note that the tree structure generating unit 231 may
associate the generated tree structure with the identifiers
assigned to the containers in the tree structure and store the
tree structure and the identifiers in the storage unit 239.
[0090] The content allocating unit 233 allocates the con-
tent stored in the storage unit 239 of the content management
server 20 to the tree structure generated by the tree structure
generating unit 231 using the identifiers assigned to the
containers by the tree structure generating unit 231 and the
attribute information about the content. When allocating
content to the tree structure, the content allocating unit 233
may allocate one content item to a plurality of the containers
on the basis of the identifiers assigned to the containers. By
allocating the same content item to a plurality of the con-
tainers having different identifiers, the client station 30
accessing the content management server 20 can efficiently
search for the content item on the basis of the identifiers
assigned to the containers.

[0091] In addition, the content allocating unit 233 may
store the location information about content assigned to the
tree structure in the storage unit 239.

[0092] The content acquiring unit 235 acquires new con-
tent from outside the content management server 20. The
content acquiring unit 235 may acquire content from media,
such as compact discs (CDs), digital versatile discs (DVDs),
or memory cards. Alternatively, the content acquiring unit
235 may have a function of acquiring content by recording
a television broadcast program or recording a lecture or a
radio program.

[0093] Furthermore, the content acquiring unit 235 may
store the content acquired in the above-described various
manners in the storage unit 239.

[0094] In response to a request from the client station 30
connected to the content management server 20, the content
presenting unit 237 presents the tree structure, the content
being associated with the tree structure, and the meta data of
the content to the client station 30. In order to represent that
information, the content presenting unit 237 can refer to the
content data and the meta data stored in the storage unit 239.
[0095] The storage unit 239 stores, for example, content
data of content managed by the content management server
20 and the meta data of the content. In addition to these types
of data, the storage unit 239 can store the tree structure
generated by the tree structure generating unit 231 and data
related to allocation of the content performed by the content
allocating unit 233. Furthermore, in addition to the data
about the content, the storage unit 239 can store a variety of
parameters and intermediate results of processing performed
by the content management server 20 as needed. The tree
structure generating unit 231, the content allocating unit
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233, the content acquiring unit 235, and the content pre-
senting unit 237 can freely read and write data from and to
the storage unit 239.

[0096] The communication unit 241 transmits a variety of
information presented by the content presenting unit 237 to
the client station 30 via the communication network 12. In
addition, the communication unit 241 can receive a request
from the client station 30 to the content management server
20. Furthermore, the communication unit 241 can directly
receive and transmit information to and from the client
station 30 without using the communication network 12.

Operation of Content Management Server 20

[0097] When the content management server 20 is started
immediately after the content sharing system 10 is con-
structed, the tree structure generating unit 231 of the content
management server 20 generates a tree structure in a pre-
determined format. Subsequently, the tree structure gener-
ating unit 231 assigns predetermined identifiers to containers
contained in the tree structure. Thereafter, the tree structure
generating unit 231 stores the tree structure having the
identifiers in the storage unit 239.

[0098] Subsequently, the content allocating unit 233 asso-
ciates content received by the content management server 20
in a variety of ways with appropriate locations of the tree
structure on the basis of the attribute information about the
content and the identifiers assigned to the tree structure. The
result of associating the content with the tree structure is
stored in the storage unit 239.

[0099] Upon acquiring new content from outside the con-
tent management server 20, the content acquiring unit 235
stores the acquired content in the storage unit 239. There-
after, the content allocating unit 233 associates the content
acquired by the content acquiring unit 235 with the tree
structure in the above-described manner.

[0100] The tree structure may be generated by the tree
structure generating unit 231 only when the content man-
agement server 20 is started for the first time. Alternatively,
the tree structure may be periodically generated for a pre-
determined period of time. In addition, reconstruction of the
tree structure may be performed by the owner of the content
management server 20 at any time. Furthermore, in addition
to the time when new content is introduced into the content
management server 20, association of content with the tree
structure by the content allocating unit 233 can be performed
when the owner of the content management server 20
instructs the reconstruction of the tree structure. In addition,
the content management server 20 may reallocate the con-
tent to the tree structure at predetermined intervals.

[0101] When the client station 30, which is directly con-
nected to the content management server 20 or is connected
to the content management server 20 via the communication
network 12, sends a request for presentation of the content
list to the content management server 20, the communica-
tion unit 241 of the content management server 20 receives
the request from the client station 30 and delivers the
information contained in the request to the content present-
ing unit 237. The content presenting unit 237 accesses the
data stored in the storage unit 239 and delivers, to the
communication unit 241, the tree structure and the meta data
of the content to be presented. The communication unit 241
transmits the received information and meta data about the
tree structure to the client station 30. Thus, the tree structure
and the meta data are presented.
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[0102] In addition, upon receiving a request for acquiring
content from the client station 30, the communication unit
241 delivers that information to the content presenting unit
237. The content presenting unit 237 acquires the content
data from the storage unit 239 and transmits the content data
to the client station 30 via the communication unit 241.
[0103] The operation of the content management server 20
is described in detail below with reference to a sequence
diagram.

Structure of Meta Data

[0104] The meta data managed by the content manage-
ment server 20 according to the present embodiment is
described in detail next with reference to FIGS. 4A to 4C.
FIGS. 4A to 4C are diagrams illustrating the meta data
according to the present embodiment.

[0105] FIG. 4A illustrates an example of the meta data of
video content. FIG. 4B illustrates an example of the meta
data of music content. FIG. 4A illustrates an example of the
meta data of photo content.

[0106] As shown in FIG. 4A, the meta data of video
content includes information, such as an ID and a URI
indicating the location of the content and a genre, a data and
time, a channel name, and a region code serving as attribute
information about the content. In addition to the above-
described information, the meta data of video content can
include any information, such as a publisher of the content
and the language used in the content.

[0107] As shown in FIG. 4B, the meta data of music
content includes information, such as an ID and a URI
indicating the location of the content and a genre, an artist
name, an album name, and a track number serving as
attribute information about the content. In addition to the
above-described information, the meta data of music content
can include information about a playlist, information about
a recording medium of the content, and the publisher of the
content.

[0108] As shown in FIG. 4C, the meta data of photo
content includes information, such as an ID and a URI
indicating the location of the content and an album name,
and a photo date. Such information serves as attribute
information about the content. The meta data of photo
content can further include a variety of information in
addition to the above-described information.

[0109] While the present embodiment is described with
reference to the meta data shown in FIGS. 4A to 4C, the
present invention is not limited thereto. The meta data can
further include any information. In addition, the layout of
information shown in FIGS. 4A to 4C is only an example.
Therefore, the layout of information is not limited thereto.
Note that the ID is assigned to identify the content managed
by the content management server 20. The ID is uniquely
assigned to the content so that the content having the same
ID is not present in the content management server 20.

Client Station 30

[0110] An example configuration of the client station 30
according to the present embodiment is described in detail
next with reference to FIG. 5. FIG. 5 is a block diagram
illustrating the configuration of the client station 30 accord-
ing to the present embodiment.

[0111] As shown in FIG. 5, according to the present
embodiment, the client station 30 includes a content acquir-
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ing unit 301, a content executing unit 303, a storage unit 305,
and a communication unit 307.

[0112] The content acquiring unit 301 requests the content
management server 20 to present the tree structure generated
by the content management server 20 and the meta data of
the content. In addition, the content acquiring unit 301
requests the content management server 20 to send the
content data. Thereafter, the content acquiring unit 301
acquires the tree structure, the meta data of the content, and
the content data presented by the content management server
20 in response to the request. The content acquiring unit 301
can store the tree structure, the meta data of the content, and
the content data acquired from the content management
server 20 in the storage unit 305.

[0113] The content executing unit 303 executes the con-
tent acquired by the client station 30 from the content
management server 20. To execute the content, the content
executing unit 303 reads out the content data stored in the
storage unit 305. As used herein, the term “execution of
content” refers to playback of video content or music
content and output of the playback video or music to an
output unit of the client station 30. For photo content, the
term “execution of content” refers to output of a photo to an
output unit of the client station 30.

[0114] The storage unit 305 stores, for example, the tree
structure, content data corresponding to the content, and the
meta data of the content acquired by the content acquiring
unit 301 from the content management server 20. In addition
to these data items, the storage unit 305 can store a variety
of parameters and intermediate results of processing per-
formed by the client station 30 as needed. The content
acquiring unit 301 and the content executing unit 303 can
freely access the storage unit 305.

[0115] The communication unit 307 transmits the request
received from the content acquiring unit 301 to the content
management server 20 via the communication network 12.
In addition, the communication unit 307 receives the tree
structure, the meta data of the content, and the content data
presented to the client station 30 by the content management
server 20 via the communication network 12. Furthermore,
the communication unit 307 can directly transmit and
receive information to and from the content management
server 20 without using the communication network 12. Still
furthermore, the communication unit 307 can receive a
request for transmitting data to outside the client station 30
from the content acquiring unit 301 and the content execut-
ing unit 303. The communication unit 307 can also provide
data received from outside the client station 30 to the content
acquiring unit 301 and the content executing unit 303.
[0116] When the client station 30 is connected to the
content management server 20 via a home network, it is
desirable that the home network supports a protocol known
as a universal plug and play (UPnP). UPnP allows easy
construction of a network without complicated user opera-
tions. Thus, an apparatus connected to the network can
receive a service provided by another apparatus connected to
the network without requiring users to perform complicated
user operations and settings. In addition, UPnP allows an
apparatus to be easily connected to the network regardless of
the type of operating system (OS) of the apparatus.

Operation of Client Station 30

[0117] When the client station 30 is connected to the
content management server 20 via a home network or the
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communication network 12 or is directly connected to the
content management server 20 via a USB port or an IEEE
1394 port, the client station 30 can exchange information
with the content management server 20. When the content
acquiring unit 301 requests presentation of the tree structure
and the meta data of the content to the content management
server 20 via the communication unit 307, the content
management server 20 presents the requested tree structure
and the meta data of the content to the client station 30. The
content acquiring unit 301 of the client station 30 receives
the tree structure and the meta data of the content presented
by the content management server 20 via the communication
unit 307. Thereafter, the content acquiring unit 301 stores
the received tree structure and meta data of the content in the
storage unit 305.

[0118] Subsequently, the content acquiring unit 301 of the
client station 30 generates a content list regarding content
managed by the content management server 20 on the basis
ofthe tree structure and the meta data of the content acquired
from the content management server 20. Thereafter, the
content acquiring unit 301 outputs the generated list to an
output unit of the client station 30.

[0119] After the user of the client station 30 selects a
content item to be executed from the content list displayed
on the output unit, such as a display, the content acquiring
unit 301 refers to the meta data of the selected content item
s0 as to acquire the content data from the content manage-
ment server 20. The content acquiring unit 301 then stores
the content data acquired through the communication unit
307 in the storage unit 305.

[0120] Subsequently, the content executing unit 303 reads
out the content data acquired by the content acquiring unit
301 from the storage unit 305 and executes the content. As
a result, the content is displayed on the output unit of the
client station 30.

[0121] The operation of the client station 30 is described
below in more detail with reference to a sequence diagram.

Entire Tree Structure

[0122] The entire tree structure generated by the content
management server 20 according to the present embodiment
is briefly described next with reference to FIG. 6. FIG. 6 is
a diagram illustrating the tree structure according to the
present embodiment.

[0123] The content management server 20 holds content,
such as image data (e.g., a still image and a moving image)
and audio data (e.g., music). The content management server
20 further holds the properties of the content and meta data
regarding information about a tuner for executing live
streaming data.

[0124] For example, AV content is allocated to a tree
structure shown in FIG. 6 and is managed using a content
directory service (CDS).

[0125] InFIG. 6, the circles with numbers 1 to 7 represent
containers. The triangular marks represent video content.
The hexagonal marks represent music content. The pentago-
nal marks represent photo content.

[0126] In the tree structure shown in FIG. 6, a “ROOT”
container 501, which is a container having an ID of “0”
assigned thereto, is located in the first level. As used herein,
the identifier “ROOT” assigned to the container having an
ID of “0” indicates that the container can provide a service
called a “container in the highest level” in the tree structure
generated by the tree structure generating unit 231 of the
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content management server 20. This identifier “ROOT” is
one of pieces of information that represent device-specific
services called “device descriptions™. In the tree structure
according to the present embodiment, by assigning an iden-
tifier, which is one of the device descriptions, to a container
of the tree structure, the client station 30 can efficiently
search the tree structure for desired content.

[0127] In a second level immediately below the ROOT
container 501, a container 503 having an ID of “1”, a
container 505 having an ID of “2”, and a container 507
having an ID of “6™ are disposed. The device description of
the container 503 having an ID of “1” contains an identifier
“av: videoRoot”. The device description of the container 505
having an ID of “2” contains an identifier “av: musicRoot”.
The device description of the container 507 having an ID of
“6” contains an identifier “av: photoRoot”.

[0128] The identifier “av: videoRoot” indicates that the
container 503 to which this identifier is assigned can provide
“only one container located in the highest level among
containers associated with video content”. Only video con-
tent is associated with the levels below the container to
which the identifier “av: videoRoot™ is assigned.

[0129] The identifier “av: musicRoot” indicates that the
container 505 to which this identifier is assigned can provide
a service “only one container located in the highest level
among containers associated with video content”. Only
music content is associated with the levels below the con-
tainer to which the identifier “av: musicRoot” is assigned.

[0130] The identifier “av: photoRoot” indicates that the
container 507 to which this identifier is assigned can provide
a service “only one container located in the highest level
among containers associated with photo content”. Only
photo content is associated with the levels below the con-
tainer to which the identifier “av: photoRoot” is assigned.

[0131] By assigning the above-described identifiers to
containers, for example, a sub-group called a “video tree” is
formed in which only video content is associated with the
container 503 to which the identifier “av: videoRoot” is
assigned, the containers in the levels below the container
503, and content being associated with these containers.
Similarly, a sub-group called a “music tree” is formed in
which only music content is associated with the container
505 to which the identifier “av: musicRoot” is assigned, the
containers in the levels below the container 505, and content
being associated with these containers. A sub-group called a
“photo tree” is formed in which only music content is
associated with the container 507 to which the identifier “av:
photoRoot” is assigned, the containers in the levels below
the container 507, and content being associated with these
containers.

[0132] As described above, by defining the identifiers, the
client station 30 can efficiently browse the tree structure of
the content management server 20 to search for a container
to which video content is associated. For example, the client
station 30 searches the tree structure for a container to which
the identifier “av: videoRoot” is assigned. Thereafter, the
client station 30 browses and searches only levels below this
container.

[0133] The container 503 having the identifier “av: video-
Root” assigned thereto has, for example, a child container
509 having an identifier “av: videoAllGenres” assigned
thereto and a child container 511 having an identifier “av:
videoAllltems” assigned thereto. The child container 509 is
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a container having an ID of “3” assigned thereto. The child
container 511 is a container having an ID of “4” assigned
thereto.

[0134] The identifier “av: videoAllGenres” or “av:
videoAllltems” is one type of identifier “av: containerclass”
that indicates the type of content allocated to a container.
The identifier “av: videoAllGenres” indicates that video
content grouped into different genres is associated with this
container. Video content 517 grouped using a genre is
associated with the levels below the child container 509
having this identifier assigned thereto. In contrast, the iden-
tifier “av: videoAllltems” indicates that all the video content
is associated with the container. All the video content 517
managed by the content management server 20 is associated
with the levels below the child container 511 having this
identifier assigned thereto.

[0135] The video content 517 allocated to the child con-
tainer 509 having the identifier “av: videoAllGenres”
assigned thereto may be the same as the video content 517
allocated to the child container 511 having the identifier “av:
videoAllltems” assigned thereto. The allocation of the video
content 517 to the containers is performed on the basis of,
for example, the identifiers assigned to the containers. If the
video content 517 satisfies a condition for being assigned to
a plurality of containers having different identifiers assigned
thereto, the video content 517 is disposed below all the
containers to which the video content 517 can be assigned.
[0136] In FIG. 6, only two containers are disposed in the
levels below the container having the identifier “av: video-
Root” assigned thereto. In addition, types of identifiers
assigned to the two containers are only two types described
above. However, identifiers regarding video content
assigned to the tree structure according to the present
embodiment are not limited thereto. The video tree with
which video content is associated is described in detail
below.

[0137] The container 505 having the identifier “av: musi-
cRoot” assigned thereto has, for example, a child container
513 having an identifier “av: musicAllltems” assigned
thereto. The child container 513 is a container having an ID
of “5” assigned thereto.

[0138] The identifier “av: musicAllltems™ is one type of
identifier “av: containerclass” that indicates the type of
content assigned to a container. The identifier “av: musi-
cAllltems” indicates that all the music content is associated
with the container. All the music content 519 managed by
the content management server 20 is associated with the
levels below the child container 513 having this identifier
assigned thereto.

[0139] In FIG. 6, only one container is disposed in the
levels below the container having the identifier “av: musi-
cRoot” assigned thereto. In addition, a type of identifier
assigned to the container is only one type described above.
However, identifiers regarding music content assigned to the
tree structure according to the present embodiment are not
limited thereto. The music tree with which music content is
associated is described in detail below.

[0140] The container 507 having the identifier “av: pho-
toRoot” assigned thereto has, for example, a child container
515 having an identifier “av: photoAllDateTime” assigned
thereto. The child container 515 is a container having an ID
of “7” assigned thereto.

[0141] The identifier “av: photoAllDateTime” is one type
of identifier “av: containerclass” that indicates the type of
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content assigned to a container. The identifier “av: photo-
AllDateTime” indicates that photo content grouped using a
photo date is associated with the container. Photo content
521 grouped using a photo date is associated with the levels
below the child container 515 having this identifier assigned
thereto.

[0142] In FIG. 6, only one container is disposed in the
levels below the container having the identifier “av: photo-
Root” assigned thereto. In addition, a type of identifier
assigned to the container is only one type described above.
However, identifiers regarding music content assigned to the
tree structure according to the present embodiment are not
limited thereto. The photo tree with which photo content is
associated is described in detail below.

[0143] It is determined by the content allocating unit 233
which container of the tree structure shown in FIG. 6 a
content item of a plurality of content items managed by the
content management server 20 is allocated to on the basis of
the identifier assigned to the containers and the attribute
information about the content item. For example, on the
basis of the data format of a content item, it is first deter-
mined under which one of the containers “av: videoRoot”,
“av: musicRoot”, and “av: photoRoot” the data is allocated
to a level. After a sub-group to which the data is allocated
is determined, a container in which the data is disposed is
determined on the basis of other information contained in
the attribute information of the content, such as the genre
information and the date information about the content. An
example of the allocation of content to the tree structure is
described in detail below.

[0144] In the example of the tree structure shown in FIG.
6, the tree structure has eight containers and four levels.
However, according to the present embodiment, the number
of containers contained in the tree structure is not limited
thereto. Any number of containers can be disposed in the
tree structure. In addition, the number of levels of the tree
structure is not limited to the four levels shown in FIG. 6.
The number of levels of the tree structure can be increased
up to a tenth level. Note that the IDs assigned to the
containers in FIG. 6 are for description purpose only. In the
tree structure according to the present embodiment, any
unique ID can be assigned to each of the containers.

Video Tree Structure

[0145] An example of the video tree according to the
present embodiment is described in more detail next with
reference to FIG. 7. FIG. 7 is a diagram illustrating alloca-
tion of video content to containers according to the present
embodiment.

[0146] As can be seen from the entire structure of a video
tree shown in FIG. 7, the video tree has six levels, that is,
from a first level to a sixth level. Immediately below the first
level in which the ROOT container 501 is disposed, the
video container 503 having the “av: videoRoot” identifier
assigned thereto is disposed. The video container 503 forms
a second level. Four containers are disposed in a third level
as child containers of the video container 503. For example,
a “genre” container 523, a “date” container 525, an “every-
thing” container 527, and a “live tuner” container 529 are
disposed in the third level.

[0147] The “genre” container 523 is used for grouping the
video content on the basis of the genre information con-
tained in the attribute information of the content. For
example, an identifier “av: videoAllGenres™ is assigned to
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the “genre” container 523. For example, the “genre” con-
tainer 523 has an “individual genre” container 531 as a child
container. The “individual genre” container 531 is deter-
mined on the basis of an individual genre, such as movie,
drama, or variety program. Although only one “individual
genre” container 531 is shown in FIG. 7, a plurality of the
“individual genre” containers 531 are disposed on the basis
of the genre information contained in the attribute informa-
tion of the content, in practice. In addition, a plurality of
video content items 533 corresponding to the genre are
associated with a level below each of the “individual genre”
containers 531.

[0148] The “date” container 525 is used for grouping the
video content on the basis of the date information contained
in the attribute information of the content. For example, an
identifier “av: videoAllDateTime” is assigned to the “date”
container 525. For example, a “year” container 535 is
disposed on the basis of the captured year of the content as
a child container of the “date” container 525. A “month”
container 537 is disposed on the basis of the captured month
of the content as a child container of the “year” container
535. In the level below the “month” container 537, a
plurality of the video content items 533 are disposed on the
basis of the date information contained in the attribute
information of the content.

[0149] In FIG. 7, the “year” container 535 and the
“month” container 537 are disposed in the levels below the
“date” container 525. However, in the case where the
content management server 20 manages a large number of
content items having the same photo date (e.g., in the case
where the content management server 20 is a video recorder
capable of simultaneously recording a plurality of broadcast-
program content items), a “year-month-date” container serv-
ing as a child container of the “date” container 525 may be
disposed in a fourth level in order to group the content items
using the year, month, and date of recording. In such a case,
the video content items are associated with a fifth level.
[0150] The “everything” container 527 is a container to
which all the video content items 533 managed by the
content management server 20 are allocated. For example,
the identifier “av: videoAllltems™ is assigned to the “every-
thing” container 527.

[0151] The “live tuner” container 529 is a container to
which live streaming content is allocated. For example, the
identifier “av: videoAllTuners” is assigned to the “live
tuner” container 529. For example, the “live tuner” container
529 has child containers, such as a “terrestrial digital broad-
cast” container 539, a “BS digital broadcast” container 541,
a “110 CS-digital broadcast” container 543, a “one-segment
broadcast” container 545, an “analog broadcast™ container
547, and an “external input” container 549, in accordance
with the type of live streaming tuner. The video content
items 533 are associated with levels below these containers.
[0152] In addition to the client station 30 according to the
present embodiment, even when a client station manufac-
tured by a third party is connected to the content manage-
ment server 20 according to the present embodiment, the
client station needs to access the above-described video tree.
Therefore, a container that is always present (hereinafter
referred to as a “mandatory container”) can be defined. The
content management server 20 can freely determine which
container is defined to be a mandatory container. For
example, when the content management server 20 manages
a small number of content items (e.g., several hundreds of
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content items), the “date” container 525 and the “live tuner”
container 529 located in the third level may be determined
to be the mandatory containers. In contrast, when the content
management server 20 manages a large number of content
items (e.g., several thousands or several tens of thousands of
content items), the “everything” container 527 and the “live
tuner” container 529 may be determined to be the mandatory
containers.

[0153] In addition, the “individual genre” container 531,
the “year” container 535, and the “month” container 537
may have a specific identifier or may not have a specific
identifier.

[0154] Such a video tree allows the client station 30 to
determine the details of a container or content being asso-
ciated with the levels below a given container by using the
identifier assigned to the container when the client station 30
browses or searches for a content item. In addition, when the
client station 30 browses or searches for a content item, the
client station 30 can sequentially select an appropriate
container in each level starting from the first level and
further search for a child container of the selected container.
Thus, the client station 30 can efficiently browse or search
for a desired content item. Unlike an existing tree structure,
the client station 30 need not browse the content while going
up and down through the levels.

Allocation of Video Content

[0155] The process flow of allocating video content to the
tree structure is described in detail next with reference to
FIG. 8. FIG. 8 is a flow chart illustrating an example of
allocating video content to the tree structure according to the
present embodiment.

[0156] In FIG. 8, an example of content allocation is
shown in which a video recorder serving as the content
management server 20 records a television broadcast pro-
gram and allocates the recorded content to the tree structure.
[0157] The content acquiring unit 235 of a video recorder
serving as the content management server 20 presets timer
recording of a television program using, for example, an
electronic program guide (EPG) (step S101). When the
preset start time arrives, the content acquiring unit 235 starts
recording the television program. When the preset end time
arrives, the content acquiring unit 235 stops recording the
television program (step S103). When the timer recording is
completed, the content acquiring unit 235 stores content data
of the recorded television program in the storage unit 239 of
the video recorder. In addition, the content acquiring unit
235 store the attribute information about the content
acquired from the EPG in the storage unit 239.

[0158] The content allocating unit 233 of the video
recorder serving as the content management server 20
allocates the recorded content to the “everything” container
527 located in the level below the video container 503 (step
S105). When the container to which the content is to be
allocated is determined, the content allocating unit 233
registers the URI of the “everything” container 527 with the
location information about the recorded content. The content
allocating unit 233 then stores the location information in
the storage unit 239.

[0159] Subsequently, the content allocating unit 233
appropriately arranges aliases of the content allocated at step
S105 in the levels below the “genre” container 523, which
is a child content of the video container 503, on the basis of
the genre information in the EPG information (step S107).
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In this case, if a container corresponding to the genre
information is present among the “individual genre” con-
tainers 531, which are child containers of the “genre”
container 523, the content allocating unit 233 allocates an
alias to the container corresponding to the genre informa-
tion. However, if a container corresponding to the genre
information is not present, the content allocating unit 233
can generate a new container and allocate an alias to the
generated container. After the allocation to the “genre”
container is determined, the content allocating unit 233
appends information about the aliases to the location infor-
mation about the content and stores the location information
in the storage unit 239.

[0160] Thereafter, the content allocating unit 233 appro-
priately arranges the aliases of the content arranged at step
S105 in the levels below the “date” container 525, which is
a child container of the video container 503, on the basis of
information about the date of recording (step S109). After
the allocation to the “date” container is determined, the
content allocating unit 233 appends information about the
aliases to the location information about the content and
stores the location information in the storage unit 239.

[0161] As described above, the content is allocated to all
the possible containers in which the content is disposed. The
information about the containers to which the content is
allocated is managed as the location information about the
content. By allocating one content item to a plurality of
containers, specific video content can be searched for in
accordance with a variety of search conditions. For example,
the client station 30 can search for desired video content
using the genre of the content as a keyword or using the date
of the content as a keyword.

Music Tree Structure

[0162] An example of the music tree according to the
present embodiment is described in more detail next with
reference to FIG. 9. FIG. 9 is a diagram illustrating alloca-
tion of music content to containers according to the present
embodiment.

[0163] As can be seen from the entire structure of a video
tree shown in FIG. 9, the music tree has seven levels, that is,
from a first level to a seventh level. Immediately below the
first level in which the “ROOT” container 501 is disposed,
the container 505 having the “av: musicRoot” identifier
assigned thereto is disposed. The container 505 forms a
second level. Five containers are disposed in a third level as
child containers of the container 505. For example, a “play-
list” container 551, an “artist” container 553, an “album”
container 555, a “genre” container 557, and an “everything”
container 559 are disposed in the third level.

[0164] The “playlist” container 551 is used for grouping
playlists set up by the owner of the content management
server 20. For example, an identifier “av: musicAllPlaylists”
is assigned to the “playlist” container 551. For example, an
“individual playlist” container 561 is disposed as a child
container of the “playlist” container 551. Individual playlists
set up by the owner of the content management server 20 are
grouped into the “individual playlist” containers 561.
Although only one “individual playlist” container 561 is
shown as the fourth level of FIG. 9, a plurality of the
“individual playlist” containers 561 can be disposed, in
practice. In addition, a plurality of music content items 563
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contained in each of the playlists are associated with the
level below the corresponding one of the “individual play-
list” containers 561.

[0165] The “artist” container 553 is used for grouping the
music content on the basis of the artist information con-
tained in the attribute information of the content. For
example, an identifier “av: musicAllArtists” is assigned to
the “artist” container 553. For example, an “individual
artist” container 565 is disposed as a child container of the
“artist” container 553 so as to correspond to the name of
each of the artists or bands. Although only one “individual
artist” container 565 is shown as the fourth level of FIG. 9,
a plurality of the “individual artist” containers 565 can be
disposed on the basis of the artist information contained in
the attribute information of the content, in practice.

[0166] Each of the above-described “individual artist”
containers 565 may have two child containers, that is, an
“everything” container 567 and an “individual album” con-
tainer 569. All the music content items 563 of the artist
corresponding to the parent container of the “everything”
container 567 are associated with the “everything” container
567. In addition, the “individual album” containers 569 are
disposed so as to correspond to all the albums managed by
the content management server 20 for the artist correspond-
ing to the parent container of the “individual album” con-
tainer 569. Although only one “individual album” container
569 is shown as the fifth level of FIG. 9, a plurality of the
“individual album” container 569 can be disposed in accor-
dance with the type of album of the artist corresponding to
the parent container, in practice. In addition, the music
content items 563 contained in each album are associated
with the level below each of the “individual album™ con-
tainers 569.

[0167] The “album” container 555 is used for grouping the
music content on the basis of the album information con-
tained in the attribute information of the content. For
example, an identifier “av: musicAllAlbums” is assigned to
the “album” container 555. An “individual album” container
571 is disposed as a child container of the “album” container
555. All of the albums managed by the content management
server 20 regardless of the artist name are assigned to the
“individual album” container 571. Although only one “indi-
vidual album” container 571 is shown as the fourth level of
FIG. 9, a plurality of the “individual album” container 571
can be disposed on the basis of the album information
contained in the attribute information of the content, in
practice. In addition, a plurality of the music content items
563 contained in each of the albums are associated to a level
below the “individual album™ container 571 corresponding
to the album.

[0168] The “genre” container 557 is used for grouping the
music content on the basis of the genre information con-
tained in the attribute information of the content. For
example, an identifier “av: musicAllGenres” is assigned to
the “genre” container 557. An “individual genre” container
573 is disposed as a child container of the “genre” container
557. All of the music content items managed by the content
management server 20 regardless of the artist name and the
album name are allocated to the “individual genre” container
573 on the basis of the genre information contained in the
attribute information of the content. Although only one
“individual genre” container 573 is shown as the fourth level
of FIG. 9, a plurality of the “individual genre” container 573
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can be disposed on the basis of the album information
contained in the attribute information of the content, in
practice.

[0169] As child containers of the “individual genre” con-
tainer 573, an “all artists” container 575 and an “individual
artist” container 579 are disposed, for example.

[0170] The “all artists” container 575 is used for grouping
the music content having the attribute information that
contains the genre information identical to the individual
genre of the parent container regardless of the artist name.
An “individual album” container 581 is disposed as a child
container of the “all artists” container 575. All of the albums
having the genre same as that of the “individual genre”
container 573 are grouped into the “individual album”
containers 581. In addition, the music content items 563
contained in each of the albums are associated with the level
below the corresponding “individual album” container 581.
[0171] An “everything” container 577 is used for grouping
all of the music content having the genre information that is
the same as the genre of the parent container (i.e., the
“individual genre” container 573). All the music content
items 563 having the genre information that is the same as
the genre information about the “individual genre” container
573 are associated with the level below the “everything”
container 577.

[0172] The “individual artist” container 579 is used for
grouping all of the music content items having the genre
information that is the same as the genre of the parent
container (i.e., the “individual genre” container 573) for
each of the artist names. Although only one “individual
artist” container 579 is shown in the fifth level of FIG. 9, a
plurality of the “individual artist” containers 579 can be
disposed for the artists in the genre that is the same as the
individual genre of the parent container, in practice. As child
containers of the “individual artist” container 579, an
“everything” container 583 and an “individual album” con-
tainer 585 are disposed for each of the artists. All the music
content items 563 of the artist in the “individual artist”
container 579 among the music content items having the
genre that is the same as the genre of the “individual genre”
container 573 are associated with the level below the “every-
thing” container 583. In addition, the music content items
563 of the artist in the “individual artist” container 579
among the music content items having the genre that is the
same as the genre of the “individual genre” container 573 are
associated with the “individual album” container 585 for
each of the albums. The music content items 563 contained
in the album are associated with the level below the “indi-
vidual album” container 585.

[0173] The “everything” container 559 is used for group-
ing all the music content items managed by the content
management server 20. For example, an identifier “av:
musicAllltems™ is assigned to the “everything” container
559. The music content items 563 managed by the content
management server 20 are associated with the level below
the “everything” container 559. This “everything” container
559 can be used when the client station 30 performs shuffle
playback of the music content items.

[0174] Such a music tree allows the client station 30 to
determine the details of a container and content being
associated with the levels below some container by using the
identifier assigned to the container when the client station 30
browses or searches for a content item. In addition, when the
client station 30 browses or searches for a content item, the
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client station 30 can sequentially select an appropriate
container in each level starting from the first level and
further search for a child container of the selected container.
Thus, the client station 30 can efficiently browse or search
for a desired content item. Unlike an existing tree structure,
the client station 30 need not browse the content while going
up and down through the levels.

[0175] In addition to the client station 30 according to the
present embodiment, even when a client station manufac-
tured by a third party is connected to the content manage-
ment server 20 according to the present embodiment, the
client station needs to access the above-described music tree.
Therefore, as in the video tree, a mandatory container can be
defined in the music tree. The content management server 20
can freely determine which container is defined to be a
mandatory container. For example, the “playlist” container
551 located in the third level and the “individual playlist”
container 561 in the fourth level, which is a child container
of the “playlist” container 551, may be determined to be the
mandatory containers.

Allocation of Music Content

[0176] The process flow of allocating music content to the
tree structure is described in detail next with reference to
FIG. 10. FIG. 10 is a flow chart illustrating an example of
allocating music content to the tree structure according to
the present embodiment.

[0177] In an example of content allocation illustrated in
FIG. 10, the content management server 20 acquires music
data from a music CD and, subsequently, allocates the
acquired content to the tree structure.

[0178] The content acquiring unit 235 of the content
management server 20 acquires content from a music CD
mounted on a drive unit of the content management server
20. Subsequently, the content acquiring unit 235 performs
ripping of the content into a predetermined data format (step
S201). For example, the data format may be a linear PCM
format. Alternatively, the data format may be a format such
as AAC, ATRAC3plus, MP3, or WMA9. Upon completion
of ripping of the music CD, the content acquiring unit 235
stores the content data of the music CD in the storage unit
239.

[0179] Subsequently, the content acquiring unit 235
acquires a variety of attribute information about the music
CD, such as the artist information and the album informa-
tion, using a database, such as the compact disc database
(CDDB) (step S203). The content acquiring unit 235 stores
the acquired information in the storage unit 239 as the
attribute information.

[0180] Thereafter, the content allocating unit 233 of the
content management server 20 allocates the music content
acquired from the music CD to the “everything” container
559 located in the level below the “music” container 505
(step S205). When the container to which the content is to
be allocated is determined, the content allocating unit 233
registers the URI of the “everything” container 559 with the
location information about the music content. The content
allocating unit 233 then stores the location information in
the storage unit 239.

[0181] The content allocating unit 233 appropriately
arranges aliases of the content allocated at step S205 in the
levels below the “artist” container 553, which is a child
container of the “music” container 505, on the basis of the
artist information stored in the storage unit 239 (step S207).
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In this case, after the content allocating unit 233 arranges the
aliases of the content in the “everything” container 567
contained in the “individual artist” container 565, which is
a child container of the “artist” container 553, the connection
port 223 assigns the aliases to the level below the “individual
album” container 569. After the assignment to the “artist”
container is determined, the content allocating unit 233
appends information about the aliases to the location infor-
mation about the content and stores the location information
in the storage unit 239.

[0182] Thereafter, the content allocating unit 233 appro-
priately arranges the aliases of the content allocated at step
S205 in the levels below the “album” container 555, which
is a child container of the “music” container 505, on the
basis of the album information acquired from, for example,
the CDDB and stored in the storage unit 239 (step S209). In
this case, the content allocating unit 233 assigns the aliases
to the level below the “individual album” container 571,
which is a child container of the “album” container 555.
After the assignment to the “album” container is determined,
the content allocating unit 233 appends information about
the aliases to the location information about the content and
stores the location information in the storage unit 239.
[0183] Subsequently, the content allocating unit 233
appropriately arranges the aliases of the content allocated at
step S205 in the levels below the “genre” container 557,
which is a child container of the “music” container 505, on
the basis of the genre information acquired from, for
example, the CDDB and stored in the storage unit 239 (step
S211). In this case, the content allocating unit 233 arranges
the aliases of the content in the “everything” container 577
contained in the “individual genre” container 573, which is
a child container of the “genre” container 557, first. In
addition, the content allocating unit 233 references the
album information stored in the storage unit 239 so as to
dispose the “individual album™ container 581 in the level
below the “all artists” container 575 and dispose the alias.
Furthermore, the content allocating unit 233 assigns the
aliases to the “everything” container 583, which is a child
container of the “individual artist” container 579, on the
basis of the artist information stored in the storage unit 239,
and assigns the aliases to the level below the “individual
album” container 585 on the basis of the album information.
After the assignment to the “genre” container is determined,
the content allocating unit 233 appends information about
the aliases to the location information about the content and
stores the location information in the storage unit 239.
[0184] As described above, the content is allocated to all
the possible containers in which the content is disposed. The
information about the containers to which the content is
allocated is managed as the location information about the
content. By allocating one content item to a plurality of
containers, specific music content can be searched for in
accordance with a variety of search conditions. For example,
the client station 30 can search for desired music content
using the genre of the content as a keyword or using the artist
name of the content as a keyword.

Photo Tree Structure

[0185] An example of the photo tree according to the
present embodiment is described in more detail next with
reference to FIG. 11. FIG. 11 is a diagram illustrating
allocation of photo content to the tree structure according to
the present embodiment.
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[0186] As can be seen from the entire structure of a photo
tree shown in FIG. 11, the photo tree has seven levels, that
is, from a first level to a seventh level. Immediately below
the first level in which the ROOT container 501 is disposed,
the photo container 507 having the “av: photoRoot™ identi-
fier assigned thereto is disposed. The photo container 507
forms a second level. Three containers are disposed in a third
level as child containers of the photo container 507. For
example, an “album” container 591, a “photo date” con-
tainer 593, and an “everything” container 595 are included
in the third level.

[0187] The “album™ container 591 is used for grouping
photo content on the basis of the album information con-
tained in the attribute information about the content. For
example, an identifier “av: photoAllAlbums” is assigned to
the “album” container 591. An “individual album” container
597 is disposed as a child container of the “album” container
591. All of the albums managed by the content management
server 20 are assigned to the “individual album” containers
597. Although only one “individual album” container 597 is
shown in the fourth level of FIG. 11, a plurality of the
“individual album™ containers 597 can be disposed on the
basis of the album information contained in the attribute
information about the content, in practice. In addition, a
plurality of photo content items 599 contained in each of the
albums are associated with the level below the correspond-
ing one of the “individual album” containers 597.

[0188] The “photo date” container 593 is used for group-
ing the photo content on the basis of the date information
contained in the attribute information about the content. For
example, an identifier “av: photoAllDateTime” is assigned
to the “photo date” container 593. A “year” container 601 is
disposed as a child container of the “photo date” container
593. The photo content items managed by the content
management server 20 are grouped into the “year” container
601 using the photograph years of the photo content items.
In addition, an “everything” container 603 is disposed as a
child container of the “year” container 601. The photo
content items captured in the same year are associated with
the “everything” container 603 regardless of the photograph
month and day. Furthermore, a “month” container 605 is
disposed in the fifth level in which the “everything” con-
tainer 603 is disposed. The photo content captured in the
same year is disposed in the “month” container 605 corre-
sponding to the photograph month. All of the photo content
items 599 captured in the same year are associated with the
level below the “everything” container 603.

[0189] In addition, an “everything” container 607 is dis-
posed as a child container of the “month” container 605. The
photo content captured in the same month is associated with
the “everything” container 607 regardless of the photograph
day. Furthermore, a “day” container 609 is disposed in the
sixth level in which the “everything” container 607 is
disposed. The photo content captured in the same day is
associated with the “day” container 609 corresponding to
that photograph day. All of the photo content items 599
captured in the same month are associated with the level
below the “everything” container 607. The photo content
items 599 grouped using the photograph day are associated
with the level below the “day” container 609.

[0190] In FIG. 11, below the “photo date” container 593,
the “year” container 601 is disposed in the fourth level. The
“everything” container 603 and the “month” container 605
are disposed in the fifth level. The “everything” container
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607 and the “day” container 609 are disposed in the sixth
level. However, the containers disposed below the “photo
date” container 593 may be changed in accordance with the
number of photo content items managed by the content
management server 20.

[0191] For example, if the number of photo content items
captured in the same day is not large, the “year” container
601 may be disposed in the fourth level. In addition, the
“everything” container 607 and a “month and day” container
may be disposed as child containers of the “year” container
601. In contrast, if the number of photo content items
managed by the content management server 20 is small, only
a “year-month-day” container may be disposed as a child
container of the “photo date” container 593.

[0192] The “everything” container 595 is disposed in the
third level. All of the photo content items managed by the
content management server 20 are associated with the
“everything” container 595 regardless of the attribute infor-
mation of the photo content items. All of the photo content
items are disposed in the fourth level below the “everything”
container 595.

[0193] In addition to the client station 30 according to the
present embodiment, even when a client station manufac-
tured by a third party is connected to the content manage-
ment server 20 according to the present embodiment, the
client station needs to access the above-described photo tree.
Therefore, as in the video tree and the music tree, a man-
datory container can be defined in the photo tree. The
content management server 20 can freely determine which
container is defined to be a mandatory container. For
example, the “album” container 591, the “everything” con-
tainer 595, and the “individual album” container 597 may be
determined to be the mandatory containers.

[0194] Such a photo tree allows the client station 30 to
determine the details of a container or content being asso-
ciated with the levels below some container by using the
identifier assigned to the container when the client station 30
browses or searches for a content item. In addition, when the
client station 30 browses or searches for a content item, the
client station 30 can sequentially select an appropriate
container in each level starting from the first level and
further search for a child container of the selected container.
Thus, the client station 30 can efficiently browse or search
for a desired content item. Unlike an existing tree structure,
the client station 30 need not browse the content while going
up and down through the levels.

[0195] In the tree structure according to the present
embodiment, for example, containers can be disposed in a
level in which content items are defined to be disposed, as
shown in FIG. 12. In FIG. 12, a “content-1” content item
623, a “content-2” container 625, and a “content-3” content
item 627 are disposed in the level immediately below a
“genre-A” container 621. In such a case, a “content-2”
content item 629 needs to be disposed in the level imme-
diately below the “content-2” container 625. In addition, in
the level below the “content-2” container 625, a “container-
1 container 631 and a “container-2” container 633 can be
disposed. However, even in the above-described case, it is
desirable that the number of levels in the tree structure is less
than or equal to 10.

[0196] In the above-described tree structure, the “ROOT”
container 501 serving as the first level is disposed. However,
if the content management server 20 manages only one
media class (e.g., only video content, only music content, or
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only photo content), the ROOT container 501 disposed in
the first level may be removed.

First Modification

[0197] A first modification of the tree structure according
to the present embodiment is briefly described next with
reference to FIG. 13. FIG. 13 is a diagram illustrating the
first modification of the tree structure according to the
present embodiment.

[0198] In the tree structure shown in FIG. 13, a “ROOT”
container 651 is located in a first level. As child containers
of the “ROOT” container 651, a container 653 having an ID
“1” assigned thereto, a container 655 having an ID “2”
assigned thereto, a container 657 having an ID “6” assigned
thereto, and a container 659 having an ID “8” assigned
thereto are disposed. These child containers form a second
level. An identifier “av: mediaclass™ is assigned to these
child containers. The identifier “av: mediaClass” indicates
which media class of content a sub-tree structure formed
from containers located in the levels below the container
having this identifier assigned thereto can contain. The
media class of content represents the type of the content,
such as a photo, a moving image, or music.

[0199] The identifier “av: mediaClass” is used together
with text that indicates the type of content that the sub-tree
can contain. For example, “av: mediaClass="“V"”, “av:
mediaclass=“M””, “av: mediaclass=P””, and “av:
mediaClass="“0"" are used. In the identifier “av: media-
Class”, the text that indicates the type of content may be a
single letter or a combination of two or more letters.
[0200] The above-described letter “V” represents the ini-
tial letter of “Video” and indicates that video content, such
as a moving image, can be contained in the sub-tree below
the container having the identifier assigned thereto. The
above-described letter “M” represents the initial letter of
“Music” and indicates that music content, such as pure audio
content, can be contained in the sub-tree below the container
having the identifier assigned thereto. The above-described
letter “P” represents the initial letter of “Photo” and indi-
cates that still-image content, such as photo content, can be
contained in the sub-tree below the container having the
identifier assigned thereto. The above-described alphabet
“O” represents the initial letter of the word “Other” and
indicates that none of pure audio content, still-image con-
tent, and video content, such as a moving image, can be
contained in the sub-tree below the container having the
identifier assigned thereto.

[0201] In the tree structure shown in FIG. 13, an identifier
“av: mediaclass="“V*” is assigned to the container 653
having the ID “1”. Accordingly, only video content 661 can
be present in a container having an ID “3”]and a container
having an ID “4”, which are located in the level below the
container 653.

[0202] An identifier “av: mediaClass="M"" is assigned to
the container 655 having the ID “2”. Accordingly, only
music content 663 can be present in a container having an ID
“5”, which is located in the level below the container 655.
[0203] An identifier “av: mediaclass="P*” is assigned to
the container 657 having the ID “6”. Accordingly, only
photo content 665 can be present in a container having an ID
“7”, which is located in the level below the container 657.
[0204] In the tree structure shown in FIG. 13, an identifier
“av: mediaclass="V, M, P>’ is assigned to the container 659
having the ID “8”. Accordingly, the video content 661, the
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music content 663, and the photo content 665 can be present
in a container having an ID “9” and a container having an ID
“10”, which are located in the level below the container 659.

[0205] As described above, by assigning the identifier “av:
mediaclass” to a container located in the highest level of a
sub-tree structure, the client station 30 can efficiently browse
the desired content of a specific media class. For example,
as shown in FI1G. 14, when the client station 30 accesses the
content management server 20 having the tree structure
shown in FIG. 13 and browses video content, the client
station 30 need not search for all of the containers. The client
station 30 can search for only containers to which an
identifier “av: mediaclass="V>"” is assigned. Thus, the client
station 30 can efficiently browse the content. In the example
shown in FIG. 13, only two containers, that is, a container
653 (container 1) having the ID “1” and a container 653
(container 8) having the ID “8” have the identifier “av:
mediaclass="V*”". Accordingly, a list as shown in FIG. 14 is
displayed on the output unit of the client station 30.

Acquisition of Video Content List Performed by Client
Station 30

[0206] The client station 30 according to the present
embodiment accesses the content management server 20 to
acquire information about content. As an example, acquisi-
tion of a video content list performed by the client station 30
is described in detail next with reference to FIGS. 15 to 17.
FIG. 15 is a diagram illustrating the display of a video
content list acquired from the content management server 20
by the client station 30. FIG. 16 is a flow chart when the
client station 30 according to the present embodiment
acquires a content list of video content from the content
management server 20. FIG. 17 is a diagram illustrating a
process sequence performed by the client station 30 accord-
ing to the present embodiment when the client station 30
acquires the content list of video content from the content
management server 20.

[0207] After the client station 30 accesses the content
management server 20 and acquires a video content list, the
list of the video content managed by the content manage-
ment server 20 is displayed on the output unit of the client
station 30, as shown in FIG. 15. When the client station 30
acquires the content list from the content management server
20, the procedure shown in FIG. 14 is performed.

[0208] The client station 30 connected to the content
management server 20 via, for example, home network (e.g.,
Ethernet (trade mark)) exchanges definition files having, for
example, an extended markup language (XML) format with
the content management server 20. Thus, the client station
30 and the content management server 20 are mutually
recognized. Subsequently, the client station 30 acquires a
device description from the content management server 20
(step S301). The device description of the content manage-
ment server 20 contains information about the type of CDS
used for the content management of the content management
server 20. The client station 30 refers to the device descrip-
tion acquired at step S301 to determine whether the content
management server 20 uses the CDS according to the
present embodiment (step S303).

[0209] If it is determined that the content management
server 20 uses the CDS according to the present embodi-
ment, the content acquiring unit 301 of the client station 30
searches the tree structure generated by the content man-












